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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a retrofocus lens 
having high optical performance suitable for a liquid 
crystal projector, and to provide an optical equipment 
using the lens. 

SOLUTION: In this retrofocusing lens, a 1st lens group 
has negative refractive power, a 2nd lens group has 
positive refractive power and a 3rd lens group has 
positive refractive power in the case of separating the 
lens to the 1st, the 2nd and the 3rd lens groups in 
order from an enlargement side while putting a wide 
distance as a boundary between the 1st and the 2nd ones 
inside the lens system. Assuming that the focal distance 
of the 1st lens group is (fi), the lens satisfies a 
conditional expression. (1) 0.72<f2/f3<1.1. 
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r!4= 166.349 dl4= 19.89 

rl5= -368.273 dl5= 3.50 n 8=1. 64373 v 8= 34.5 

rl6= 210.340 dl6=^ 

rl7= (Si*)) dl7= 35 

rl8= -381.147 dl8= 4.08 n 9=1. 48898 v 9= 70.2 

rl9= -85.747 dl9= 17.64 

r20= -40. 488 d20= 2.30 nl 0=1. 80585 vl0= 35.0 

r21= 98. 402 d21= 9.55 nll=l. 49830 vll= 81.5 

r22= -54.686 d22= 0.30 

r23= -921.258 d23= 2.70 nl2=l. 83876 vl2=37.2 

r24= 82.880 d24= 12.28 nl3=l. 48898 vl3=70.2 

r25= -78.635 d25= 0.30 

r26= 383.897 d26= 8.24 nl4=l. 60524 vl4=60.6 

r27= -131.662 d27= 0.30 

r28= 140.187 d28= 13.65 nl5=l. 60524 vl5=60.6 

r29= -98.396 d29=^k 

r30= oo d30= 56.00 n!6=l. 51805 vl6= 64. 1 

r31= co d31= 0.20 

r32= oo d32= 0.50 n!7=l. 76295 v!7= 55. 0 

r33= co d33= 0.20 

r34= co d34= 1.10 n!8=l. 54178 v!8=65.0 

r35= oo d35= 0,20 

r36= oo d36= 0.80 nl9=l. 46152 vl9=65.0 

r37= co 



mi 


33. 67 


d 16 
d 29 


12.79 
22.00 
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15 

f = 33. 59853 



(9) 



fno=l:2. 2 2w=77. 2 C 
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152. 873 

80. 434 
152. 949 
-1878. 595 
104. 077 

46. 420 
104. 857 

50. 761 
-89. 095 

94. 117 
246. 063 
-110.480 

87. 817 
249. 141 

84. 489 

74. 978 

JNB 

60. 653 
236. 136 
-70. 872 
-36.011 
110. 943 
-50. 149 
-1892. 337 
79. 498 
-80. 017 
1124. 367 
-128. 641 
188. 278 
-74. 919 
oo 
oo 
oo 



6. 00 
12. 17 

VA 

4. 30 
9.71 
3.50 

38. 32 
12.11 
0. 10 
8. 75 
32. 23 
5.01 

rs s. 93 

3. 40 
1.29 

5. 02 
10. 96 

2.30 

HI 

2. 70 
12. 17 
0. 30 

7. 30 
0. 30 

14. 32 

%» 
0. 20 
0. 50 
0. 20 



n 1=1.81185 
n 2=1.83876 
n 3=1.66966 
n 4=1.74753 
n 5=1.48898 
n 6=1.69948 
n 7=1.83876 
n 8=1.81185 



n 9=1 
nl 0=1 
nll=K 

Dl2=l. 

□13=1. 
n!4=l. 

nl5=l. 

nl6=l. 

nl7=l. 

nl8=l. 

nl9=l. 

n20=l. 



83876 

48898 

80585 
49830 

83876 
48898 

62008 

60524 

51805 

76295 

54178 

46152 



v 1= 25.4 
v 2= 37. 2 
v 3= 48. 3 
v 4= 44. 8 
v 5= 70. 2 
v 6= 55. 5 
v 7= 37. 2 
v 8= 25. 4 

v 9= 37. 2 

vl0= 70.2 

vll= 35.0 
vl2= 81.5 

v!3= 37.2 
vl4= 70.2 

vl5= 63.3 

vl6= 60.6 

vl7= 64. 1 

vl8= 55.0 

v!9= 65.0 

v20= 65. 0 







33.60 


d 16 
d 31 


2.82 
22.00 
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17 



f= 33. 58561 



CIO) 



fno= 1:2.0 2w= 75. l c 
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IS 



200. 000 
85.536 

MM 

90. 956 
42. 434 
83. 298 

-B:» 

72. 951 
164. 260 
-118. 884 

89. 000 
1923. 229 

-2 9 m 

73. 312 
155. 726 
-82. 433 
-41.211 
58. 401 
-54. 175 
148. 126 
60. 000 
-371.429 
212. 680 
-120. 246 
236. 372 
-62. 331 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 



1= 

2 = 
3= 
4= 
5= 
6= 
7= 
8= 
9= 



dl0= 
dll= 
dJ2= 
dl3= 



6. 00 
4. 65 
15.11 
0. 10 
4. 30 
8. 88 
3. 50 
20. 49 
3. 20 
30. 56 
11.48 
0. 10 
8. 76 



dl4=W 
dl5= 15.45 



dl6= 
di7= 
dl8= 
dl9= 
d20= 
d21= 
d22= 

mi 

d25= 
d26= 
d27= 
d28= 
d29=^J; 
d30= 
d31- 
d32= 
d33 = 
d34- 
d35= 
d36= 



4.60 
0. 92 
6. 92 



4 
.30 
. 19 
.30 

:« 

.30 
15 

0. 30 
14. 69 

1. oo 

0. 20 
0. 50 

0. 20 
0. 80 



n 1 = 1.81185 
n 2=1.83876 
n 3=1.49354 
n 4=1.60524 
n 5=1.48898 
n 6=1. 62528 
n 7=1. 83876 



n 8=1. 

n 9=1. 

nlQ=l. 
nll=l. 

nl2=l. 
nl3=l. 

nl4=l. 

nl5=l. 

n!6=l. 

nl7=l. 

nl8=l. 

nl9 = L 



64373 

69948 

80585 
49830 

83876 
48898 

49355 

64100 

51805 

76295 

54178 

46152 



v 1= 25.4 
v 2= 37. 2 
v 3= 57. 4 
v 4= 60. 6 
v 5= 70. 2 
v 6= 58.2 
v 7= 37. 2 

v 8= 34. 5 

v 9= 55. 5 

vl0= 35.0 
vll= 81.5 

Vl2= 37.2 
vl3= 70.2 

vl4= 57. 1 

vl5= 55.4 

vl6= 64. 1 

vl7= 55.0 

vl8= 65.0 

vl9= 65.0 



mm 


33. 59 


d 14 
d 29 


32.02 
19. 77 
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4.24J43WOI -4.4S246IMH -9. 194S4&-OS -i.8<793D-iD 8.33802O-14 *7. 66393D-J7 

B* 

O.OOOQOD+QO 



A* 

0. OOOOODtOO 



O.OOOOOD400 



r 

0.0000 DIM 00 



0. OOOOOD+00 



O.OOCOODiOO 



F' 

0. OOOOODfflO 



O.OOMOIHOO 



O.OOOOOD+00 



0. OOOOOD+00 



aapb 17 q 

'l. 20246DH)2 -7.21268DKW \*2475D-07 

A' if 

O.OOODOD+DO O.OCOOOO+QO 

F 0. OODODiHOO V OOOOODfOO 

O.ODOODD+00 0. 00090D+DO 

[0094] 

mi] 









2 


3 


4 


<1)f2/f3 


O. 887 


0. 857 


0. 881 


0. 846 


(2) 1 fVfl I 


O. 885 


0. 869 


0. 961 


0. 978 


(3)01 /fstr 


O. 860 


0. 862 


0. 864 


0. 874 



[0095] 

[0 09 6 ] c (om^mmxtikt mn-c& o ixtth & 

[HDOfMUtttH] 

[Bl] *»^<D«fi»ett« 1 ©U>XBrfflH. 

ch 2 ] ^miommmmm 101, 8 m (ttimikH 

[ H 3 ] *£l»<D&ffi9EK0l 2 CD 1 , 8 m (SffiHttffl 



9.24739D-11 -4.85644D-U 4.10916D-19 

C D' P* 

0.O0000D+00 0. 00000D+OD 0.000000+00 

K 

0. OOOOODfOO 



CH4] *»»<D»IBIB»«2©1. 8m (KflUftM 

[@5]*^ ® SfcffiHSHfll 301, 8 m ( ftflXttffl 

CH6] **58<D»ffl*3»«3©l, 8m (tlllW 

C H 7 ] *§£W<D$km9mm 4 0 1, 8 m ( ftflBBUM 

L 1*1 U>XSf 
40 L2S2U>XS 
L3I3 
ASP^ScS 

AS Sagit t a 1 «ffi©IS*i 
AM Me ridional «M©S!l*i 
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[114] 

F/2,2 2o>=77, 0° 2 to =77, (f 2»=77,0 C 




-0.SG00 JJtffijlR^ 0.50OD -0.500D #.$URg 0.5DDD -3.D0Q0 Slffl} (W) 3.0000 -O.QZSO 0-0251 
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